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TABLE 8.1   Classification of Sedimentary Mineral Deposits by Environment of Deposition

Geologic Environment

Physical-Chemical Environment

Normal

Euxinic

Evaporitic

Process of Deposition

Marine
Deep sea

Midocean ridge and

graben
Continental shelf

Restricted basin

Beach
Nonmarine
Swamp and lagoon
Lake

River

Mn nodules (Mn, Co, Ni,

Cu), Barite
Metalliferous muds

Phosphate, zeolites

Fe, Mn

Placers (heavy minerals)

Fe, clay, phosphate

Placers (heavy minerals)

Phosphate, black shale
(containing V, U, F,
and rare earths)

Black shales (containing
U), Fe

Halite, gypsum, potash

Salts of Na, Mg, Li, B,
Al, K, zeolites

Precipitation; adsorption
Precipitation

Precipitation, adsorption,

replacement,

winnowing
Precipitation

Winnowing

Precipitation, adsorption
Precipitation,

replacement
Winnowing

geologic and physical-chemical parameters, giving a binary
classification and noting the process of formation (Table 8.1),

Many other classification schemes are possible (Gableman,
1976) and have value for specific purposes. However, because
resources research and exploration are guided primarily by
genetic principles, a genetic classification based on the envi-
ronment in which the sedimentary mineral formed may be
more suitable than one based on rock type, emplacement
mechanism, host lithology, host rock reactivity, and source of
elements.

The two basic categories of sedimentary environments, non-
marine and marine, are divisible into local geographic (paleo-
geographic) environments (Table 8.1), each of which may be
classified according to its physical-chemical environment. The
hydrous physical-chemical environments most relevant to min-
eral deposits are of (1) "normal" chemical composition (e.g.,
they fall within normal ranges of salinity and oxygen content
for the general ocean environment at that period of geologic
history), (2) euxinic, and (3) evaporitic. A third dimension of
classification is added by noting the process of deposition for
each of the binary classes above, e.g., precipitation, adsorption,
replacement, or winnowing.

All sedimentary mineral deposits of importance to this study
are classified according to this scheme (Table 8.1). Sedimentary
materials that are abundant and used in large quantities, such
as building stone, sand and gravel, road metal, and cement
rock, are excluded because development requires little sci-
entific leverage. Moreover, they are generally not commodities
of world trade.

The commodities treated in this study are listed in Table
8.2, which also gives the order of magnitude of their contri-
bution to present and future usage. It |s clear that sedimentary
mineral deposits are at present important to society and wiE
become increasingly so in the future.

TABLE 8.2   Sedimentary Mineral Commodities and Their
Relative Importance to Total World Production

Commodity
	Present
	Future

Metals Iron Uranium in phosphorite Vanadium Rare earth elements Manganese   \ Cobalt           (      Deep-ses Nickel           C    nodules Copper         / Other manganese Copper    )     Base-metal Zinc         J     sulfides Aluminum in dawsonite Uranium Platinum Zirconium Gold Rare earth elements Tin Titanium Nonmetals Fluorine in phosphorite Zeolites Phosphate Potash Barite Boron Gypsum Halite Other sodium minerals Lithium
	High Low Low None None i                           None None None High High High None
 Placer deposits   High
 Low High High High High High High High High High
	High
 Moderate Moderate Moderate High High High Moderate High High High ?
 Moderate
 Moderate High High High High High High High High High

